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In the present research, we analysed the heat equation and related more
general parabolic equations by using potential theory and the functional analysis. We introduced the
analogue of Bergman spaces, Bloch spaces and Hardy spaces, to discuss conjugate functions
associated with the parabolic operators. Moreover, we obtained some explicit form of the reproducing
kernels, the integral operators of which correspond to the orthogonal projection, for more general
function spaces associated with the iterated parabolic operators. As for the heat equation for
indefinite metrics, we obtained the Liouville type theorem for conformal mappings, which enables us
to investigate caloric morphisms.
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